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Description 

TECHNICAL FIELD 

This invention relates to implantable medical 
devices which deliver energy to cardiac tissue in an 
attempt to revert tachycardia and restore a normal sinus 
rhythm to a patient, and, more particularly, to those of 
such devices which are provided with multiple bradycar- 
dia support pacing rates. 

BACKGROUND ART 

Implantable pacemaker/deftorillator devices are 
well known to the medical profession. One early exam- 
ple of such a device is U.S Patent No. 3,857,398 to L 
Rubin. The Rubin device utilizes separate circuitries in 
dealing with the different functions of pacing and defi- 
brillatioa There is no provision in the Rubin device for 
changing the bradycardia standby rate. All of Rubin's 
bradycardia pacing pulses are apparently delivered at 
the same rate. Many advances have been made after 
Rubin in the development of devices and techniques for 
providing effective medical responses to a variety of 
heart disorders of arrhythmias. 

Recent efforts have resulted in the development of 
more sophisticated implantable pacing and defoliating 
devices. One example of such a device is disclosed in 
U.S Patent No. 4,869,252 to N. L Giili, entitled "Appara- 
tus and Method for Controlling Pulse Energy in Anti- 
tachyanhythmia and Bradycardia Pacing Device". This 
Patent discloses an apparatus which provides bradycar- 
dia support pacing at different energy levels, including a 
higher pulse energy for a period following successful 
antitachycardia therapy, and a lower level during normal 
bradycardia support pacing. Capture is more efficient at 
the higher energy level since the heart has been trau- 
matized by the tachycardia and/or the antitachycardia 
therapy. In the Gflli patent again, the bradycardia ther- 
apy is delivered at a constant programmed standby rate. 

The implantable pacing and defibrillating device 
disclosed in U.S. Patent No. 4,940,054 to R. Grevis et 
al., entitled "Apparatus and Method for Controlling Mul- 
tiple Sensitivities in Arrhythmia Control System Includ- 
ing Post Therapy Pacing Delay," is another example of a 
more sophisticated device of this type. Following anti- 
tachycardia therapy, which may be antitachycardia pac- 
ing or cardicversiorVdefforiilation. there is a pause or 
post therapy delay for a period of time substantially 
greater than a normal standby interval prior to the com- 
mencement of bradycardia support pacing. However, 
when bradycardia support pacing is required after anti- 
tachycardia therapy, it is delivered at a constant rate. 

A problem that is common to all existing antitach- 
yarrhythmia devices is their failure, after reverting tach- 
ycardias, to compensate patients who are dependent 
on bradycardia support pacing for the hemodynamic 
compromise resulting from the tachycardia and/or the 
antitachycardia therapy. 



A tachycardia and/or antitachycardia therapy can 
temporarily reduce the heart's pumping efficiency. If so. 
the hemodynamic competence of a bradycardia support 
pacing-dependent patient being paced at a constant 

5 standby rate is impaired for as long as the pumping effi- 
ciency remains reduced. This can be traumatic to a 
patient and presents a real problem to some patients 
that are currently using existing devices. 

The standby rate of normal bradycardia support 

10 pacing therapy is a programmable parameter in the anti- 
tachyarrhythmia devices disclosed in US Patents 
4,869,252 and 4,940,054, referred to above, but 
remains at a fixed value tor a particular patient for all 
such therapy delivered to that patient 

is US Patent Specification 4587970 relates to an 
apparatus for treating arrhythmias of a patient's heart, 
comprising: bradycardia pulse therapy means for deliv- 
ering bradycardia pacing pulses to the heart at a pro- 
grammable standby rate; detection means for detecting 

20 the presence of a tachycardia of the heart; antitachycar- 
dia therapy means responsive to said detection means 
for delivering antitachycardia therapy to the heart to 
revert said tachycardia; and bradycardia pacing rate 
setting means for setting the rate of said bradycardia 

25 pacing pulses at a normal pacing rate value and setting 
said bradycardia pacing rate to at least one other 
standby rate value for bradycardia pacing after rever- 
sion of a tachycardia. 

It is therefore a primary object of the present inven- 

30 tion to provide an improved apparatus for treating car- 
diac arrhythmias which, following reversion from 
tachycardia compensate for hemodynamic compromise 
experienced during tachycardia and/or following anti- 
tachycardia therapy. 

35 It is a further object of the invention to provide an 
improved apparatus for treating cardiac arrhythmias 
which delivers antitachycardia pacing therapy and car- 
dioversion/defibrillation therapy when needed and 
includes temporarily increasing the bradycardia support 

40 pacing rate following the delivery of antitachycardia 
therapy. 

Further objects and advantages of this invention 
will become apparent as the following description pro- 
ceeds. 

45 According to the present invention, there is pro- 
vided an apparatus for treating arrhythmias of a 
patient's heart with the features of claim t . 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 

While the specification concludes with claims par- 
ticularly pointing out and distinctly claiming the subject 
matter regarded as the invention herein, it is believed 
that the present invention will be more readily under- 
55 stood upon consideration of the following detailed 
description, taken in conjunction with the accompanying 
drawings, in which: 

FIG. 1 is a block diagram of an arrhythmia control 
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system in which the present invention may be used; 
FIG. 2 is a block diagram of a pacemaker utilized in 
FIG. 1; 

FIG. 3 is a block diagram of a microprocessor uti- 
lized in FIG. 1;and 

FIG. 4 is a logic flow diagram of software executed 
by the microprocessor of FIG. 3 in accordance with 
the present invention. 

BE S T MODE FOR CARRYING OUT THE INVENTION 

As used herein, the term "antitachycardia pacing" 
includes any pacing used for the reversion of tachycar- 
dia. The term "tachycardia" refers to any fast abnormal 
rhythm of the heart which may be amenable to treat- 
ment by electrical discharges, and specifically includes 
ventricular tachycardia (VT), supraventricular tachycar- 
dia (SVT), ventricular flutter and/or ventricular fibrillation 
(VF). 

The term "therapy" as used herein includes the 
process-used between the detection and reversion of a 
tachyrhythmia and includes the actions of antitachy- 
cardia pacing, cardioversion shock and defibrillation 
shock. The term "cardioversion" refers to the discharge 
of electrical energy into cardiac tissue in an attempt to 
terminate or revert a tachyarrhythmia. This may take the 
form of a high energy discharge (up to 40 Joules or 
more) or a low energy discharge (less than 1 Joule). 
Cardioversion shocks may or may not be synchronized 
to the rhythm of the heart Deftorillation is a particular 
example of cardioversion. 

This invention applies equally to devices which 
deliver energy synchronized to an R-wave and to those 
that do not. and applies to devices which use lower 
energy pulses (up to 1 Joule) as well as to devices 
which use higher energy pulses (up to 40 Joules or 
more). The invention applies to devices which deliver 
cardioverting shocks alone, as well as to devices which 
deliver antitachycardia pacing pulses alone or in a com- 
bination with cardioverting shocks. The invention will 
usually apply to ventricular implantable cardioverters, 
but is equally applicable to atrial cardioverters or multi- 
ple chamber cardioverters or defibrillators. The inven- 
tion applies also to the delivery of any antitachycardia 
pacing pulse and post-reversion pacing therapy. 

Referring to FIG.1. there is depicted a block dia- 
gram of an arrhythmia control system 10. System 10 is 
designed to be implantable and includes a pulse mod- 
ule 1 1 and appropriate leads. More particularly, system 
10 will generally include: a cardiac lead 12 connected to 
the patient's heart 14; a pacemaker 15 for the detection 
of analog signals representing cardiac electrical activity 
and for the delivery of pacing pulses to the heart; a 
microprocessor 16 which, in response to various inputs 
received from the pacemaker 15 as well as from a defi- 
brillator 17, performs various operations so as to gener- 
ate different control and data outputs to both pacemaker 
15 and defibrillator 17; and a power supply 18 for the 
provision of a reliable voltage level to pacemaker 15, 



microprocessor 16 and defibrillator 17 by suitable elec- 
trical conductors (not shown). Deftorillator 17 produces 
a high voltag to charg its capacitors and then dis- 
charges them in response to control signals from micro- 

5 processor 16. A defibrillator electrode lead 19 transfers 
the energy of a def brillator shock 20 from the implanted 
pulse module to the surface of the heart 1 4. 

Microprocessor 16 is connected to an external 
memory 21 by an address and data bus 22. An end-of- 

w life (EOL) signal fine 24 is used to provide, to microproc- 
essor 16, a logic signal indicative of the approach of bat- 
tery failure in power supply 18. 

As more fully described below, microprocessor 16 
and pacemaker 15 are connected by a communication 

15 bus 25. a sense line 26, a pace control line 27, a sensi- 
tivity control bus 28. and a pacing rate control bus 29. 
As also more fully described below, microprocessor 16 
is connected to deftorillator 17 by a charge voltage level 
line 30. a charge control bus 31 , a shock control bus 32, 

20 and a dump control bus 34. 

Referring to FIG.2, pacemaker 15 comprises pac- 
ing circuit 35 which includes a pacing pulse generator 
36, sensing circuit 37, and telemetry circuit 38. In addi- 
tion, there is a control block 39 which includes an infer- 
os face to microprocessor 16. 

In operation, sensing circuit 37 detects analog sig- 
nals 45 from the heart 14 and converts the detected sig- 
nals to digital signals. In addition, sensing circuit 37 
receives an input sense control signal (which deter- 

30 mines the sensitivity of the detection circuits in sensing 
circuit 37) by way of a sense control bus 41 from control 
block 39. A change in this sensitivity will affect the volt- 
age deviation required at the sensing electrode for a 
sense to be registered in sensing circuit 37. The opera- 

35 tion of the logic which changes the sensitivity is 
described in more detail in the aforementioned U.S. Pat- 
ent No. 4,940,054. 

Pacing circuit 35 also receives inputs from control 
block 39, including a pace control and a pacing rate con- 

40 trol by way of pacing control bus 42 which carries the 
signals on pace control line 27 and pacing rate control 
bus 29. The pace control determines the type of pacing 
to occur and the bradycardia standby rate is established 
by the pacing rate control. Pacing circuit 35 causes 

45 pulse generator 36 to generate pacing pulses 44 which 
are delivered to the patient's heart 14 by means of car- 
diac lead 12. 

Telemetry circuit 38 provides a bi-directional link 
between control block 39 of pacemaker 1 5 and an exter- 
so nal device such as an external programmer (not 
shown). It allows data such as the operating parameters 
to be read from or altered in the implanted pulse module 
11 (FIG.1). 

Referring to FIG. 3. microprocessor 16 comprises 
55 two 1 6-bit timers 47 and 48. a CPU 49, a vectored inter- 
rupt block 50. a RAM 54, a ROM 55, a ports interface 57 
and an internal communication bus 58. RAM 54 acts as 
a scratch pad memory during execution of the various 
programs stored in ROM 55 and used by microproces- 
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in that said at least one other post-reversion 
standby rat vatu is set for a predetermined 
post-reversion period of time and in that said a 
least one other standby rate value is higher 
than said normal pacing rate value, to compen- 5 
sate for hemodynamic compromise experi- 
enced during tachycardia and/or following 
antitachycardia therapy. 

2. Apparatus according to daim 1, wherein said arrti- 10 
tachycardia therapy means includes at least one 
means from the group of means comprising an anti- 
tachycardia pacing pulse generator means, a cardi- 
oversion means, and a defibrillator means (17). 

15 

3. Apparatus of claim 1. further comprising tachycar- 
dia confirmation means for confirming the presence 
of a detected tachycardia subsequent to the detec- 
tion thereof, said antitachycardia therapy means 
being activated only after said tachycardia is con- 20 
firmed by said tachycardia confirmation means. 

4. Apparatus according to claim 1 , further comprising 
determining means for determining whether said 
tachycardia has been reverted, said determining 25 
means causing said antitachycardia therapy means 

to terminate said antitachycardia therapy when said 
tachycardia has been reverted. 

5. Apparatus according to daim 1 , wherein said anti- 30 
tachycardia therapy comprises a selected therapy 
from the group of therapies including antitachycar- 
dia padng therapy, cardioversion therapy and defi- 
brillation therapy, wherein said at least one other 
rate value comprise two values, wherein one of said 35 
two values is set by said bradycardia pacing rate 
setting means following antitachycardia padng 
therapy, and wherein the other of said two values is 
set by said bradycardia padng rate setting means 
following defibrillation or cardioversion therapy. 40 

6. Apparatus according to daim 1 , further comprising 
delay means for delaying delivery of said bradycar- 
dia padng after said antitachycardia therapy means 
delivers said antitachycardia therapy. 45 

7. Apparatus according to claim 1, wherein said 
bradycardia padng rate setting means sets at least 
one intermediate bradycardia standby padng rate 
between said post-reversion pacing rate and said 50 
normal padng rate, thereby achieving a gradual 
resumption of the normal padng rate following 
reversion of said tachycardia. 

8. Apparatus according to claim 1 , further comprising 55 
first timing means for setting said period of time as 

a fixed time interval. 

9. Apparatus according to claim 1 , further comprising 



second programming timing means (38) for pro- 
gramming said predetermined period of time. 

10. Apparatus according to daim 8 or 9. wherein after 
said predetermined period of time said first or sec- 
ond timing means causes said bradycardia pacing 
rate setting means to again deliver said bradycardia 
padng pulses at said normal standby pacing rate 
value. 

11. Apparatus according to daim 8 or 9. wherein said 
antitachycardia therapy comprises a therapy 
selected from the group of therapies induding anti- 
tachycardia padng therapy, cardioversion therapy 
and defibrillation therapy, and wherein said first or 
second timing means comprises a plurality of tim- 
ers, each of said timers being responsive to the 
delivery of one of said antitachycardia therapies by 
said antitachycardia therapy means, each of said 
timers causing the setting of said at least one other 
rate value to be for a period of time that is independ- 
ent of the settings thereof caused by the others of 
said timers. v 

12. Apparatus according to claim 4, wherein said anti- 
tachycardia therapy means indudes: 

first therapy means for delivering antitachycar- 
dia padng therapy to the heart; and 
second therapy means for delivering cardiover- 
sion or defibrillation therapy to the heart if said 
determining means does not determine that 
tachycardia reversion has occurred within a 
predetermined time interval. 

13. Apparatus according to claim 6. wherein said delay 
means delays said delivery of bradycardia pacing 
for a predetermined programmable time interval. 

14. Apparatus according to daim 7, wherein the dura- 
tions of each of the said intermediate bradycardia 
standby padng rates may be set according to at 
least one programmable time delay. 

15. Apparatus according to claim 7, wherein the dura- 
tions of each of the said intermediate bradycardia 
standby padng rates may be set according to at 
least one programmable number of bradycardia 
padng pulses to be delivered at each of the corre- 
sponding ones of said intermediate pacing rates. 

1 6. Apparatus according to daim 7. wherein the normal 
bradycardia standby padng rate, rather than being 
immediately resumed upon expiration of said post- 
reversion period of time, is resumed following a fur- 
ther period of gradually decreasing padng rates. 

17. Apparatus according to claim 16. wherein said fur- 
ther period of gradually decreasing pacing rates is 
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set as a programmed time period. 

18. Apparatus according to claim 16. wherein th said 
further period of gradually decreasing pacing rates 
is set as a programmable number of pacing pulses. 

19. Apparatus according to claim 16, wherein said fur- 
ther period of gradually decreasing pacing rates is 
derived from a programmed decrement in the 
bradycardia standby pacing rate applied to succes- 
sive pacing pulses. 

20. Apparatus according to claim 16, wherein said fur- 
ther period of gradually decreasing pacing rates is 
derived from a programmed increment in the brady- 
cardia standby pacing interval applied to succes- 
sive pacing pulses. 

21. Apparatus according to claim 1, wherein said at 
least one other standby rate value is programmed. 

Patentanspruche 

1. Vorrichtung (10) zur Behandlung von Arrhythmien 
des Herzens (14) eines Patienten, mit: 

einer Bradykardie-lrrpulstherapieeinrichtung 
(35, 36. 39) zur Zulieferung von Bradykardie- 
Schrrttmacherimpulsen zum Herzen (14) mit 
einer programmierbaren Bereitschaftsrate; 

einer Ermrttiungseinrichtung (37) zur Ermitt- 
lung des Vorliegens einer Tachykardie des Her- 
zens (14); 

einer Antrtachykardie-BehandJungseinrichtung. 
die auf die Ermrttiungseinrichtung reagiert, urn 
eine Arrftachykardiebehandlung zur Umkeh- 
rung der Tachykardie dem Herzen zuzufuhren; 
und 

einer Bradykardie-Schrittmacherraten-Einstell- 
einrichtung (16) zur Einstellung der Rate der 
Bradykardie-Schrittmacherimpulse auf einen 
normalen Schrittmacherratenwert und zur Ein- 
stellung der Bradykardie-Schrittmacherrate auf 
zumindest einen anderen Bereitschaftswert fur 
die Bradykardie-Erregung nach Umkehrung 
einer Tachykardie. dadurch gekennzeichnet, 
daB zumindest ein anderer (nach der Umkeh- 
rung) Bereitschaftsratenwert fur einen vorbe- 
stirnmten (nach der Umkehrung) Zeitraum 
eingestellt wird. und daB der zumindest eine 
andere Bereitschaftsratenwert hOher als der 
normale Erregungsratenwert ist urn den 
hamodynamischen KornpromiB zu kompensie- 
ren, der wahrend einer Tachykardie und/oder 
nach der Antitachykardie-Behandlung auftritt. 



2. Vorrichtung nach Anspruch 1, bei welcher die Anti- 
tachykardie-BeharKilung^einrichtung zumindest 
eine Einrichtung aus der Gruppe von Einrichtungen 
aufweist welche eine Antitachykardie-Schrittrna- 

5 cherimpuls-Generatoreinrichtung. eine Kardioversi- 
onseinrichtung, und eine Defibriilatoreinrichtung 
(17)umfaBt 

3. Vorrichtung nach Anspruch 1 , bei welcher werterhin 
/ o eine Tachykardie-Bestatigungseinrichtung vorgese- 

hen ist urn das Auftreten einer ermittelten Tachy- 
kardie nach deren Errmttiung zu bestatigen, wobei 
die Antrtachykarcfie-Behandlungseinrichtung erst 
dann aktiviert wird, nachdem die Tachykardie durch 
is die Tachykarde-Bestatigungseinrichtung bestatigt 
wurde. 

4. Vorrichtung nach Anspruch 1 , bei welcher weiterhin 
eine Ermittlungseinrichtung vorgesehen ist urn zu 

20 ermitteln. ob die Tachykarcfie umgekehrt wurde. 
und cfie Ermittlungseinrichtung die Antitachykardie- 
Behandlungseinrichtung dazu veranlaBt cfie Antita- 
chykardie-Behandlung zu beenden. wenn die 
Tachykardie umgekehrt wurde. 

25 

5. Vorrichtung nach Anspruch 1 , bei welcher die Anti- 
tachykardie-Behandlung eine ausgewahrte 
Behandlung aus der Gruppe von Behandlungen 
umfaBt, welche eine Antitachykardie-Schrittma- 

30 cherbehandlung, eine Kardioversionsbehandiung 
und eine Defforillationsbehandlung umfaBt, wobei 
der zumindest eine andere Ratenwert zwei Werte 
umfaBt, und einer der beiden Werte durch die Bra- 
dykardie-Schrrttmacherraten-Einstelleinrichtung 

35 nach der Antitachykardie-Schrittmacherbehand- 
lung eingestellt wird. und der andere der beiden 
Werte durch die Bradykardie-Schrittmacherraten- 
Einstelleinrichtung nach der Defibrillations- oder 
Kardioversionsbehandiung eingestellt wird. 

40 

6. Vorrichtung nach Anspruch 1 , bei welcher weiterhin 
eine VerzOgerungseinrichtung vorgesehen ist. urn 
die Zulieferung der Bradykardie-Schrrttrnachererre- 
gung zu verzogern, nachdem die Antitachykardie- 

45 Behandlungseinrichtung die Antitachykardie- 
Behandlung zugefuhrt hat 

7. Vorrichtung nach Anspruch 1. bei welcher die Bra- 
crykardie-Schrittmachenaten-Einstelh^orricWung 

so zumindest eine mittlere Bradykardie-Bereitschafts- 
schrittmacherrate zwischen der Schrittmacherrate 
nach der Umkehrung und der normalen Schrittma- 
cherrate einstellt, wodurch eine aUmahliche Wie- 
derherstellung der normalen Schrittmacherrate 

55 nach der Umkehrung der Tachykardie erzielt wird. 

8. Vorrichtung nach Anspruch 1, welche weiterhin 
eine erste Zeitgebereinrichtung zur Einstellung des 
Zeitraums als testes Zeitintervall aufweist 
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9. Vorrichtung nach Anspruch 1, welche weiterhin 
ein zweite Programmierzeitgebereinrichtung (38) 
zum Programmieren des vorbestimmten Zeitraums 
aufweist. 

5 

10. Vorrichtung nach Anspruch 8 oder 9. bei welcher 
nach dem vorbestimmten Zeitraum die erste oder 
zweite ZeHgebereinrichtung die Bradykardie- 
Schrittmacherraten-Einstelleinrichtung dazu veran- 
lafit erneut die Bradykardie-Schrittmacherimpulse 10 
mit dem normalen Bereftschaftsschrittmacherra- 
tenwert zuzufuhren. 

11. Vonrichtung nach Anspruch 8 oder 9. bei welcher 
die Antitachykardie-Behancflung eine Behandlung is 
umfaBt die aus der Gruppe von Behandlungen 
ausgewahltist, welche eine Antitachykardie-Schrctt- 
macherbehandlung, eine Kardioversionsbehand- 
lung und eine DefMationsbehandlung umfaBt, 
und bei welcher de erste oder zweite Zeitgeberein- 20 
richtung mehrere Zeitgeber umfaBt. von denen 
jeder auf die Zulieferung einer der Antitachykardie- 
behandlungen durch die Antitachykardie-Behand- 
lungseinrichtung reagjert, und jeder der Zeitgeber 
die Einstellung des zumindest einen anderen 25 
Ratenwerts fur einen Zeitraum veranlaBt, der unab- 
hangig von dessen Einstellungen ist welche durch 

die anderen dieser Zeitgeber veranlaBt werden. 

1 2. Vorrichtung nach Anspruch 4. bei welcher die Anti* 30 
tachykardie-Behandlungseinrichtung umfaBt: 

eine erste Behandlungseinrichtung zur Zuliefe- 
rung einer Arrtftachykardie-Schrittmacherbe- 
handlung zum Herzen; und 35 

eine zweite Behandlungseinrichtung zur Zulie- 
ferung einer Kardioversionsbehandlung oder 
einer Deftorillationsbehandlung zum Herzen, 
falls die Ermittlungseinrichtung nicht feststellt. 40 
da8 eine Tachykardieumkehrung innerhalb 
eines vorbestimmten Zeitintervalls aufgetreten 
ist 

13. Vorrichtung nach Anspruch 6, bei welcher die Ver- 45 
zogerungseinrichtung die Zulieferung der Brady* 
kardie-Schrittmachererregung fur ein 
vorbestimmtes, programmierbares Zeitintervall ver- 
zogert 

50 

14. Vorrichtung nach Anspruch 7, bei welcher die Dau- 
ern jeder der Zwischenwerte der Bradykardie- 
Bereitschaftsschrittmacherraten entsprechend 
zumindest einer programmierbaren Zeitverzoge- 
rung eingestellt werden konnen. 55 

15. Vorrichtung nach Anspruch 7. bei welcher die Dau- 
ern jeder der Zwischenwerte der Bradykardie- 
Bereitschafts-Schrittmacherraten entsprechend 



zumindest einer programmierbaren Anzahl von 
Bradykardi -Schrittmacherimpulsen eingestellt 
werden konnen, welche bei jeder der entsprechen- 
den Zwischenwerte der Schrittmacherraten zuge- 
fuhrt werden soli en. 

16. Vorrichtung nach Anspruch 7, bei welcher die nor- 
male Bradykardie-Bereitschafts-Schrrttmacher- 
rate, anstatt unmittelbar nach Anlauf des Zeitraums 
nach der Umkehrung wieder aufgenommen zu wer- 
den, nach einem werteren Zeitraum allmahiich 
abnehmender Schrittmacherraten wieder aufge- 
nommen wird. 

1 7. Vorrichtung nach Anspruch 1 6, bei welcher der wei- 
tere Zeitraum allmahiich abnehmender Schrittma- 
cherraten als ein programmierter Zeitraum 
eingestellt wird. 

ia Vorrichtung nach Anspruch 16, bei welcher der wei- 
tere Zeitraum allmahiich abnehmender Schrittma- 
chenaten als eine programmierbare Anzahl von 
Schrittmacherimpulsen eingestellt wird. 

1 9. Vorrichtung nach Anspruch 1 6, bei welcher der wei- 
tere Zeitraum allmahiich abnehmender Schrittma- 
chenaten von einer programmierten Abnahme der 
Bradykardie-Bereitschafts-S<^rittmacherrate abge- 
leitet wird, die auf aufeinanderfolgende Schrittma- 
cherimpulse ausgeubt wird. 

20. Vorrichtung nach Anspruch 16, bei welcher der wei- 
tere Zeitraum allmahiich abnehmender Schrittma- 
cherraten von einer programmierten ErhOhung des 
Bradykartfe-Bereitschafts-Schiittmacherinter^ 
abgeleitet wird. welches auf aufeinanderfolgende 
Schrittmacherimpulse ausgeubt wird. 

21. Vorrichtung nach Anspruch 1, bei welcher der 
zumindest eine andere Bereitschaftsratenwert pro- 
grammiert ist 

Revendications 

1 . Appareil (1 0) pour le trartement d'arythmies cardia- 
ques cfun coeur (14) d'un patient comprenant: 

un moyen de the>apie ^ impulsions de brady- 
carcSe (35, 36, 39) pour d6livrer au coeur (14) 
des impulsions de stimulation de bradycarcfie a 
un rythme d'attente programmable; 
un moyen de detection (37) pour detecter la 
presence d'une tachycardie du coeur (14); 
un moyen de therapie antitachycardie reagis- 
sant au dit moyen de detection pour la deli- 
vrance au coeur de la therapie antitachycardie 
en vue de la reversion de ladite tachycardie; et 
un moyen d*6tablissement de rythme de stimu- 
lation de bradycardie (16) pour 6taWir le rythme 
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desdites impulsions de stimulation de brady- 
caidie a une valeur de rythme de stimulation 
normale et pour etabfir ledit rythme de stimula- 
tion de bradycardie a au moins une autre 
valeur de rythme d'attente pour stimuler une 5 
bradycardie apres une reversion d'une tachy- 
cardie, 

caracteris6 en ce que ladite au moins 
une autre valeur de rythme d'attente de post- 
reversion est etablie pendant une periode tern- w 
porelle de post-reversion predetermine et en 
ce que ladite au moins une autre valeur de 
rythme d'attente est superieure a ladite valeur 
de rythme de stimulation normale pour com- 
penser un compromis hemodynamique subi 15 
pendant une tachycardie et/ou suite a une the- 
rapie antitachycardie. 

2. Appareil selon la revendication 1 , dans lequel ledit 
moyen de therapie antitachycardie englobe au 20 
moins un moyen choisi dans le groupe de moyens 
comprenant un moyen gen^rateur cfimpulsions de 
stimulation antitachycardie. un moyen de carcfiover- 
sion et un moyen de defibrillateur (17). 

25 

3. Appareil selon la revendication 1, comprenant en 
outre un moyen de confirmation de tachycardie 
pour confirmer la presence d'une tachycardie 
detectee. apres la detection de celle-ci, ledit moyen 

de therapie antitachycardie etant uniquement 30 
active apres la confirmation de ladite tachycardie 
par ledit moyen de confirmation de tachycardie. 

4. Appareil selon la revendication 1, comprenant en 
outre un moyen de determination pour determiner 35 
sH y a eu reversion de ladite tachycardie. ledit 
moyen de determination fbrcant ledit moyen de the- 
rapie antitachycardie a achever ladite therapie anti- 
tachycardie apres la reversion de ladite 
tachycardie. 40 

5. Appareil selon ia revendication 1 , dans lequel ladite 
therapie antitachycardie comprend une therapie 
choisie dans le groupe de therapies englobant la 
th6rapie de stimulation antitachycardie. la therapie 45 
de cardioversion et la therapie de defforillation. 
dans lequel ladite au moins une autre valeur de 
rythme comprend deux valeurs, une des dites deux 
valeurs etant etablie par ledit moyen d'etabiisse- 
ment de rythme de stimulation de bradycardie so 
apres une therapie de stimulation antitachycardie. 
I'autre des dites deux valeurs etant etablie par ledit 
moyen d'etablissement de rythme de stimulation de 
bradycardie apres une therapie de defibrillation ou 

de cardioversion. 55 

6. Appareil selon la revendication 1. comprenant en 
outre un moyen de retard pour retarder la deti- 
vrance de ladite stimulation de bradycardie apres la 



delivrance de ladite therapi antitachycardie par 
ledit moyen de therapie antitachycardie. 

7. Appareil selon la revendication 1 . dans lequel ledit 
moyen d'etablissement de rythme de stimulation de 
bradycardie etablit au moins un rythme de stimula- 
tion d'attente de bradycarcBe interm6diaire entre 
ledit rythme de stimulation de post-reversion et ledit 
rythme de stimulation normal, entratnant ainsi une 
reprise progressive du rythme de stimulation nor- 
mal apres la reversion de ladite tachycardia 

8. Appareil selon la revendication 1, comprenant en 
outre un premier moyen de cadencement pour 6ta- 
blir ladite periode temporelle sous forme d'un inter- 
valle de temps fixe. 

9. Appareil selon la revendication 1. comprenant en 
outre un second moyen de cadencement de pro- 
grammation (38) pour programmer ladite periode 
temporelle predetermine^ 

10. Appareil selon la revendication 8 ou 9. dans lequel. 
apres ladite periode temporelle predeterminee, 
ledit premier ou second moyen de cadencement 
force ledit moyen d'etablissement de rythme de sti- 
mulation de bradycardie a deiivrer a nouveau lesdi- 
tes impulsions de stimulation de bradycardie a 
ladite valeur de rythme de stimulation d'attente nor- 
male. 

11. Appareil selon la revendication 8 ou 9. dans lequel 
ladite therapie antitachycardie comprend une thera- 
pie choisie dans le groupe de therapies englobant 
la therapie de stimulation antitachycardie. la thera- 
pie de cardioversion et la therapie de d6ftorillation, 
et dans lequel ledit premier ou second moyen de 
cadencement comprend plusieurs minuteries. cha- 
cune des dites minuteries reagissant a la deli- 
vrance de Tune des dites therapies antitachycardie 
par le dt moyen de therapie antitachycardie. cha- 
cune des dites minuteries entratnant retablisse- 
ment d'au moins une autre valeur de rythme pour 
une periode temporelle independante des etablis- 
sements correspondants entraln£s par les autres 
des dites minuteries. 

12. Appareil selon la revendication 4. dans lequel ledit 
moyen de therapie antitachycardie englobe: 

un premier moyen de therapie pour deiivrer au 
coeur une therapie de stimulation antitachycar- 
die; et 

un second moyen de therapie pour deiivrer au 
coeur une therapie de cardioversion ou de defi- 
brillation, dans la mesure ou ledit moyen de 
determination indique qu'il n'y a pas eu rever- 
sion de la tachycardie dans le cadre d un inter- 
vals de temps predetermine. 
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13. Appareil selon la revendication 6, dans lequel lecfrt 
moyen de retard retarde la delivrance de la stimula- 
tion de ta bradycardie pendant un intervalle d 
temps programmable, predetermine. 

5 

14. Apparei! selon la revendication 7. dans lequel les 
durees d'appfication de chacun des cfits rythmes de 
stimulation d'attente de bradycardie intermediaires 
peuvent etre etablies en fonction cfau moins un 
temps de retard programmable. io 

15. Appareil selon la revendication 7, dans lequel les 
durees de chacun des dits rythmes de stimulation 
cTattente de bradycardie intermediaires peuvent 
£tre 6tablies en fonction d'au moins un nombre pro- 75 
grammable d'impulsions de stimulation de brady- 
cardie devant Stre delivrees pour chacun des dits 
rythmes de stimulation intermediaires correspon- 
dants. 

20 

16. Appareil selon la revendication 7, dans lequel le 
rythmede stimulation d'attente normal de bradycar- 
die n'est pas repris immediatement lors de I'expira- 
tion de lacfite periode temporelle de post-reversion, 
mais apres une periode supplemental de reduc- 25 
tion progressive des rythmes de stimulation. 

17. Appareil selon la revendication 16. dans lequel 
lacfite periode supplemental de reduction pro- 
gressive des rythmes de stimulation est etabfie 30 
sous forme d'une periode temporelle programmee. 

18. Appareil selon la revendication 16. dans lequel 
ladite periode supplemental de reduction pro- 
gressive des rythmes de stimulation est etablie 35 
sous forme d'un nombre programmable des impul- 
sions de stimulation. 

19. Appareil selon la revendication 16, dans lequel 
ladite periode supplementaire de reduction pro- 40 
gresstve des rythmes de stimulation est derivee 
d'une decrementation programmee du rythme de 
stimulation d'attente de bradycardie applique a des 
impulsions de stimulation successives. 

45 

20. Appareil selon la revendication 16. dans lequel 
ladite periode supplementaire de reduction pro- 
gressive des rythmes de stimulation est derivee 
d'une incrementation programmee de I'intervalfe de 
stimulation d'attente de bradycardie applique a des so 
impulsions de stimulation successives. 

21 . Appareil selon la revendication 1 , dans lequel ladite 
au moins une autre valeur de rythme d'attente est 
programmee. 55 
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FIG. 4 




DELIVER 
ANTITACHYARRYTHMIA 
PACING 



TACHYARRYTHMIA 
REVERSED? 



TO 81 IN- 



DURATION OF \YES 
.REVERSION THERAPyJ>— 
£ LIMIT? ^89A 



A 



DEFIBRILLATION 



TIME SINCE 
REVERSION £ POST 
DEFIB. TIME OUT 
? 



92 



TO 81 



14 



M Blank (uspto) 



